Physiology of plasminogen: with special reference to activation and degradation.
Plasminogen is said to be synthesized in many organs, but the major source of its production is considered to be the liver. The production of plasminogen is observed in fetal life, but its plasma level is low in new born infants, rising rapidly to attain adult levels in about 13 weeks. The plasma levels do not change much with age. Although the fibrinolytic enzyme system is influenced by many factors such as hormones, exercise, emotion, age, sex, nutritional states etc., the plasma levels of plasminogen are relatively stable. In this presentation we would like to discuss three important subjects related to the physiology of plasminogen. The first subject is the activation pathway of the native form of plasminogen (Glu-plg) by various activators in the plasma or clotted plasma. Glu-plg was not easily activated by activators such as urokinase (UK) or tissue plasminogen activator (t-PA), but activated very easily in the presence of fibrin clot. In the presence of purified clot, Glu-plg was partly activated by activators to Glu-plasmin, but also converted to Lys-plg by preformed plasmin, subsequently being activated to plasmin. Glu-plg I (containing two carbohydrate chains) changed conformation more easily upon interaction with fibrin than Glu-plg II (containing one carbohydrate chain) and Glu-plg I was also more easily activated by activators than Glu-plg II. Although Glu-plg was hardly activated by activators in the plasma, Glu-plg was activated easily in the presence of plasma clot. Results of immunoblotting experiments indicated that Glu-plg was mainly activated by activators directly to plasmin, not via Lys-plg in contrast to purified systems. The second subject is the degradation of plasminogen by elastase. Plasminogen may be degraded by proteolytic enzymes such as cathepsin or elastase. The degradation of plasminogen by elastase is shown to give rise to K1 to K3, K4, and mini-plg (containing K5). We have shown that the degradation rate to Glu-plg by elastase increased in the presence of tranexamic acid, indicating that the conformational change of Glu-plg in the presence of tranexamic acid resulted in the exposure of the hydrophobic regions connecting K3, K4 and K5, thus making them accessible to elastase. Consequently, Lys-plg or conformationally altered Glu-plg (possibly bound to fibrin or FDP) is more easily degraded in vivo. The last subject is relationship between plasma plasminogen levels and fibrinolytic activity in various ages. Although plasma plasminogen levels do not change with age, the fibrinolytic activity lowers.(ABSTRACT TRUNCATED AT 400 WORDS)